Abstract. Temozolomide (TMZ) is a standard chemotherapeutic drug used in the treatment of glioblastoma multiforme (GBM); however, resistance to this drug is common. SRY-Box 9 (SOX9) expression is associated with a poor prognosis of patients with GBM and with resistance to TMZ. Therefore, the aim of this study was to examine the effects of SOX9 inhibition on the sensitivity of glioma cells to TMZ treatment. We knocked down the expression of SOX9 (SOX9KD) via lentiviral infection in two glioblastoma (U87 and U251) cell lines, and the cells were then subjected to gene microarray, Gene Ontology and KEGG analysis pathway, all of which revealed a close association between SOX9 and the carbonic anhydrase 9 (CA9) gene. The TMZ-mediated apoptosis of glioma cells was significantly increased in the cells in the SOX9KD group. The potential underlying mechanism involved the downregulation of SOX9 and CA9 expression, which in turn decreased Akt phosphorylation, downregulated BCL-2 expression, and upregulated BAX expression, as assessed by western blot analysis and RT-qPCR. The effects were found to be substantially enhanced in the cells in the SOX9KD group treated with TMZ. Subsequently, considering the association between SOX9 and CA9, the effects of CA9 inhibition, using a CA9 inhibitor (U-104), on the chemosensitivity of glioma cells to TMZ were assessed. The results revealed that the use of U-104 + TMZ effectively induced glioma cell death, compared to treatment with TMZ alone. The underlying mechanisms were similar to those observed with the silencing of SOX9 in the TMZ-treated glioma cells. On the whole, the findings of this study establish the SOX9/CA9-mediated oncogenic pathway in glioma, the inhibition of which enhances the sensitivity of glioma cells to TMZ treatment, and thus highlights the value of developing small molecules or antibodies against the SOX9/CA9 pathway, for combination therapy with TMZ, in the more efficient management of glioma.
Introduction
Glioma is one of the most common primary malignancies of the central nervous system (CNS), accounting for approximately 40% of all intracranial tumors (1). According to the WHO glioma grading criteria, gliomas are divided into low-grade (I and II) and high-grade (III and IV) gliomas (2) . High-grade gliomas, including anaplastic glioma and pleomorphic glioblastoma, exhibit an aggressive clinical behavior with a poor prognosis, compared with low-grade gliomas. A comprehensive treatment strategy, including a combination of surgery, radiotherapy and chemotherapy is considered optimal in glioma management (3) . Although major advances have been made in glioma treatment over the past few decades, the overall survival rate of patients with glioma remains poor and the results of treatment aimed at the prolonged disease-free survival of patients with glioma remain disappointing (4) . Since the malignant behavior of glioma cells can be attributed to their inherent genetic abnormalities, it is essential to better understand the underlying molecular mechanisms in order to develop new and effective treatment strategies for this fatal disease.
Temozolomide (TMZ), a 3-methyl derivative of mitozolomide that can easily pass through the blood-brain-barrier, is the commonly used alkylating chemotherapeutic agent in the Association between SOX9 and CA9 in glioma, and its effects on chemosensitivity to TMZ treatment of glioblastoma. The results of phase 2 and 3 clinical trials have confirmed the antitumor activity, with relatively low toxicity, of TMZ in patietns with glioblastoma. However, even though several studies have revealed the apoptotic and anti-proliferative effects of TMZ on glioma cells (5) (6) (7) (8) (9) , the mechanisms of action of TMZ in glioma cells remain largely undefined. Despite it's the succss of TMZ as a chemotherapeutic agent, gliomas exhibiting resistance to TMZ are common. It has been indicated that the sensitivity of glioma cells to TMZ depends on the intracellular level of O 6 -methylguanine-DNA methyltransferase (MGMT) repair activity (6) .
Members of the sex determining region Y (SRY)-box protein (SOX) gene family are distinguished by a conservative high mobility group DNA-binding domain (10) . It has been reported that several SOX genes, including SOX2, SOX4, SOX5, SOX6, SOX10, SOX11, SOX14 and SOX21 are expressed in the central nervous system as transcription factors, and are also involved in brain tumorigenesis (11) . The SOX9 variant of the SOX gene family was first found as an important regulator of cartilage and male gonadal development, the mutations in which lead to autosomal sex reversal and campomelic dysplasia (12, 13) . As an oncogene, the upregulation of SOX9 has been observed in several types of tumors, such as lung cancer (14, 15) , breast cancer (16), colorec tal cancer (17) , ovarian cancer (18) and pros tate cancer (19) . Recently, SOX9 was identified as an oncogene in glioma, the overexpression of which was found to be closely associated with a poor clinical outcome of patients with glioma (20) . Despite this reported oncogenic role of SOX9 in glioma, its mechanisms of action, including the regulated downstream molecular signaling pathways, have not yet been completely delineated (20, 21) . The chemotherapeutic resistance of glioma to TMZ is not regulated by a single signal pathway or molecule, but by a complex molecular network. We thus hypothesized that SOX9 may be an important node in such a molecular network, participating in the development and progression of glioma, and in this study, we assessed its effects on the sensitivity of glioma to TMZ, under in vitro conditions.
Materials and methods
Reagents. TMZ (purity, 99.95%) and U-104 (purity, 99.05%) was obtained from Selleckchem Co., Ltd. (Houston, TX, USA). 4',6-Diamidino-2-phenylindole (DAPI) and 3,8-diamino-5-[3-(diethylmethylammonio)propyl]-6-phenylphenanthridinium diiodide (PI) were obtained from Genview Co., Ltd. (Beijing, China). The following items were purchased from the cited commercial sources: Anti-carbonic anhydrase IX (ab15086), anti-SOX9 (ab26414), anti-BCL-2 (ab32124) and anti-BAX (ab32503) (both from Abcam, Cambridge, MA, USA), anti-AKT (#9272), phospho-AKT (Ser473; #4060), β-actin (8H10D10; #3700) (all from Cell Signaling Technology, Beverly, MA, USA), goat anti-rabbit IgG (H+L) HRP (BS13278) and goat anti-mouse IgG (H+L) HRP (BS12478) antibodies (both from Bioworld Technology (St. Louis Park, MN, USA).
Cell lines. The human glioma cell lines U251 (astrocytoma), U87 (glioblastoma; as regards this cell line, please also see the Discussion) and 293T cells were obtained from the Chinese Academy of Sciences Cell Bank, Shanghai, China. All cell lines were cultured in Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% fetal bovine serum (FBS) (Gibco, Calrsbad, CA USA), and incubated at 37˚C in a humidified atmosphere containing 5% CO 2 . Both cell lines were routinely subcultured twice a week by trypsinization, following standard procedures.
Construction of stable cell lines. SOX9 expression was knocked down in the glioma cell lines by shRNA lentivirus infection, using the following target sequences: negative control (NC), TTCTCCGAACGTGTCACGT; SOX9 KD1, GCATCCTTCAATTTCTGTATA; and SOX9 KD2, CTCCA CCTTCACCTACATGAA. pGMLV-SC2 (Genomeditech Co., Shanghai, China) was used as the lentiviral vector. The pGMLV-SC2 negative control and pGMLV-SC2-SOX9 shRNAs were transfected into 293T cells to produce the lentivirus, using HG transgene reagent (Genomeditech Co.). The medium containing the HG transgene reagent was then removed and replaced with fresh medium after 6 h. The lentivirus was added to the U251 and U87 cells. Stable cell lines were selected by culturing the infected U251 and U87 cells in puromycin for 14 days. The expression of SOX9 was confirmed by reverse transcription-quantitative PCR (RT-qPCR) and western blot analysis.
Western blot analysis. Protein analysis was performed using western blot analysis. The cells were lysed in RIPA + PMSF lysis buffer, and the resulting total protein concentration was determined using the Bicinchoninic Acid (BCA) Protein assay kit (Beyotime Biotechnology Corporation, Shanghai, China). An equal amount of protein samples were separated by 10% SDS-polyacrylamide gel electrophoresis and transferred onto polyvinylidene difluoride (PVDF) membranes. After being blocked with 5% fat-free milk at room temperature for 2 h, the PVDF membranes were incubated overnight with the primary antibodies (anhydrase IX, SOX9, BCL-2, AKT and phospho-AKT: 1:1,000, BAX: 1:2,000) at 4˚C. Subsequently, the PVDF membranes were incubated with the secondary antibodies (goat anti-rabbit IgG (H+L) HRP (BS13278) and goat anti-mouse IgG (H+L) HRP (BS12478) antibodies: 1:2,000) for 2 h at room temperature. The membranes were then prepared for enhanced chemiluminescence (ECL), viewed directly under an enhanced chemiluminescence detection system (ChemiDocXRS; Bio-Rad, Hercules, CA, USA), and quantified by densitometry using Image-Pro plus 6.0 (IPP 6.0) software.
RT-qPCR.
The mRNA expression of the concerned genes was assessed by RT-qPCR. The cells were subcultured into 6-well plates until they were grown to confluence, and then incubated with TMZ (200 µM) or U-104 (CA9 inhibitor; 100 µM) at determined concentrations. Post-incubation, total RNA was extracted from the cells using Total RNA Extraction Reagent (SunShineBio, Nanjing, China) and the cDNA was synthesized with the TransScript First-stand cDNA Synthesis Super Mix (TransGen Biotech, Beijing, China). Subsequently, quantitative PCR was implemented using 20 µl of SsoFast™ EvaGree Supermix (Bio-Rad). PCR reagents were used according to the manufacturer's instructions. The Bio-Rad iQ5 Real-Time PCR system (Bio-Rad) was used to amplify with the following scheme: Initial activation step for 10 min at 95˚C, followed by 40 cycles of denaturation for 30 sec at 95˚C and 10 sec at 60˚C. Primer sequences used are as follows: GAPDH forward, 5'-GAAGGTGAAGGTCGGAGTC-3' and reverse, 5'-GAAG ATGGTGATGGGATTTC-3'; SOX9 forward, 5'-AGGTGCT CAAAGGCTACGACT-3' and reverse, 5'-AGATGTGCGTC TGCTCCGTG-3'; BAX forward, 5'-ACACCT GAGCTGACCT TGGA-3' and reverse, 5'-CCGTGTCCACGTCAGCAATC-3'; BCL-2 forward, 5'-AAGCTGTCACAGAGGGGCTA-3' and reverse, 5'-GACGGTAGCGACGAGAGAAG-3'; CA9 forward, 5'-TTTGCCAGAGTTGACGAGGC-3' and reverse, 5'-GCTC ATAGGCACTGTTTTCTTCC-3'. The mRNA level of each gene, normalized and presented as a ratio to GAPDH, was calculated using the ∆∆Cq method (22) .
PI/DAPI staining of glioma cells. The cells in the exponential phase, seeded at 2x10
4 cells per well in a 48-well plate, were grown to near confluency, and were then treated with TMZ (200 or 400 µM) or U-104 (100 µM). Apoptosis was detected with a two-color analysis, DAPI binding and PI uptake, as follows: The cells were washed in PBS and incubated with 500 µl of DMEM containing 5 µl DAPI and 5 µl PI, at 37˚C temperature for 20 min. The cells were then observed under an inverted fluorescence microscope (Nikon Eclipse Ti; Nikon, Tokyo, Japan), with appropriate filters in the dark. The fluorescence intensity was excited at 488 nm, and the emission was detected at 530 nm. The degree of fluorescence was quantifided by the optical density measurement using Image-Pro Plus 6.0 (IPP 6.0) software.
Microarray and bioinformatics analyses. Total RNA from the cells, extracted using TRIzol reagent (Invitrogen), was labeled and hybridized onto the Agilent One-Color Microarray-Based Gene Expression Analysis platform (Shanghai Oebiotech Co., Ltd., Shanghai, China). Statistical analyses were performed using the Genespring GX software (Agilent Technologies). Changes in gene expression with a 2-fold change were considered differentially regulated by SOX9. The differentially expressed genes obtained from the gene chip results were uploaded into STRING (http://string-db.org/) to analyze the protein-protein interaction (PPI).
Statistical analysis. All data are expressed as the means ± SD. Data analysis was performed using the Student's t-test or one-way ANOVA, followed by Newman-Keuls test. The differences were considered statistically significant at P<0.05.
Results
Lentivirus mediated SOX9 knockdown reduces CA9 expression in glioma cells. SOX9 expression in the U87 and U251 glioma cell lines was effectively knocked down through lentivirus infection with shRNA ( Fig. 1A and B) , and stable cell lines were established through puromycin-based selection. Both shRNA sequences, referred to as SOX9KD1 and SOX9KD2, were found to be equally effective at knocking down SOX9 in the U87 cell line. Thus SOX9KD1 sequence alone was used in the assessments of U251 cell line. The microarray-based gene expression analysis was performed to analyze the SOX9 downstream target genes in these cells, with the negative control shRNA-infected cells serving as the control. The results revealed that, in response to SOX9 downregulation, the CA9 gene not only topped the list of the top 10 downregulated genes, but also topped the list of all the SOX9-mediated differentially regulated genes (Table I   Table I . List of the top 10 downregulated genes and the top 10 upregulated genes following SOX9 knockdown. and Fig. 1C ). In order to further validate the results, we assessed the mRNA expression of CA9 in the infected U87 and U251 cells, by RT-qPCR, which revealed a significant inhibition of CA9 expression after the silencing of SOX9 ( Fig. 1D and E) . Furthermore, PPI networks were constructed with the differentially expressed genes obtained from the gene chip results (Fig. 2) . In the network, SOX9 was found strongly associated with CA9, and together they constructed a 400 µM) for 24 h. Under a light microscope, the number of U251 and U87 cells per field of vision appeared lower in the SOX9KD group, compared to the negative control shRNA-infected glioma cells (Fig. 3A and C) , revealing the importance of SOX9 in glioma. In the presence of TMZ, both cell lines exhibited morphological changes (rounding of the cells) and a more obvious growth arrest, which was directly proportional to the TMZ concentration used (Fig. 3A and C) . This effect was markedly enhanced in the SOX9KD group compared with the negative control cells. PI staining based on the two-color analysis technique, under a fluorescent microscope, revealed an increased death of glioma cells in response to SOX9 downregulation, compared to the negative control cells. Furthermore, a significant increase in cellular apoptosis was evident in response to TMZ treatment, in both cell lines, which was significantly increased by SOX9 downregulation (Fig. 3B and D) . The response was directly proportional to the concentration of TMZ used. These results indicate the involvement of SOX9 in the sensitivity of glioma cells to TMZ.
Inhibitory effect of TMZ on glioma cells: Its mechanisms of action.
The mechanisms underlying the inhibitory effects of TMZ on U87 and U251 glioma cell growth wereevaluated by assessing the related survival molecules in the TMZ-treated glioma cells by western blot analysis and RT-qPCR. After exposing the glioma cells to TMZ (200 µM) for 16 h, the expression of SOX9 was found to be significantly downregulated in both the U87 and U251 cells (Fig. 4A and B) . Of note, TMZ was equally efficient in further decreasing SOX9 expression in the glioma cells in which SOX9 was silenced (SOX9KD group) ( Fig. 4A and B) . Considering the association between SOX9 and CA9, we also examined the effect of TMZ on CA9 expression in glioma cells. The results revealed that TMZ significantly downregulated CA9 expression in the glioma cells, with the effect being more significant in the cells in the SOX9KD group (Figs. 5A and B, and 6A and B). These results demonstrated the inhibitory effects of TMZ on SOX9 and CA9 protein expression in glioma cells. Moreover, TMZ also significantly decreased Akt phosphorylation, in cells in both the negative control and SOX9KD groups, although the change in the expression of Akt remained insignificant (Figs. 5A and C, and 6A and C). Based on these findings, we predicted that TMZ may interact with SOX9 and vary the downstream signaling pathway by the direct or indirect effect of SOX9 on CA9. By employing RT-qPCR, we further examined the effects of TMZ on the apoptosis regulatory proteins, BCL-2/BAX, in glioma cells. The results revealed that TMZ effectively inhibited BCL-2 mRNA expression, while upregulating BAX expression in both cell lines, with an enhanced effect observed in the cells in which SOX9 was knocked down (Figs. 4A and B, 5D and E, and 6D and E). These results indicate the possible involvement of SOX9 in the chemosensitivity of glioma cells to TMZ. 
CA9 inhibitor enhances the pro-apoptotic effects of TMZ on U87 and U251 cells.
In view of the above-mentioned results, we hypothesized that CA9 expression may also be involved in cellular resistance to TMZ. To examine this hypothesis, we treated the glioma cells with TMZ (200 and 400 µM) in the presence of CA9 inhibitor (U-104; 100 µM) for 24 h. Under a light microscope, fewer cells per field of vision, with an increased number of cells with an altered morphology, as well cell bodies that had become smaller and rounded as a result of cytoplasmic retraction, were observed in the U-104 + TMZ group, compared to the TMZ alone group (Fig. 7A and C) . Consistently, PI staining revealed a significant increase in the number of apoptotic cells in the U-104 + TMZ group compared to the TMZ alone group (Fig. 7B and D) . The effect was directly proportional to the concentration of TMZ used.
These results suggest that CA9 may also be involved in the chemosensitivity of glioma cells to TMZ.
Synergistic effect of TMZ and CA9 inhibitor (U-104) on glioma cell apoptosis: Mechanisms of action.
To examine the role of CA9 inhibition in TMZ-mediated glioma cell apoptosis, the associated survival pathway genes were assessed. The results revealed that, synchronous with the decrease in CA9 expression, the TMZ + U-104 combination substantially decreased SOX9 expression in the glioma cells, compared to the TMZ alone group (Figs. 8A-C, 9A-C, and 10A and B) . Furthermore, TMZ + U-104 markedly suppressed the phosphorylation of Akt (Figs. 8D and 9D) , while also significantly altering the BCL-2 and BAX expression levels in the glioma cells (Figs. 8E and F, 9E and F, and 10A and B) . 
Discussion
It has previously been demonstrated that SOX9 plays a key role in the regulation of cellular proliferation and senescence, and in the self-renewal of cancer stem cells, thus supporting tumor development in various types of cancer, including brain tumors, colorectal cancer and prostate cancer (17, 23, 24) . Notably, the inhibition of SOX9 expression has been shown to decrease tumor cell proliferation (25) and to suppress the self-renewal ability of the cells (26) , subsequently resulting in tumor regression. Several studies have witnessed the increased expression of SOX9 in glioblastoma (20) , the decreased expression of which is linked to a better prognosis by inducing cell cycle arrest in glioma cells (20, 27) . The fndings of this study also demonstrated that SOX9 inhibition induced the apoptosis of U251 and U87 glioma cells. It has been reported that SOX9 can be regulated by multiple signaling pathways, including EGFR (28), Notch (29), Wnt (30) and hypoxia (31) .
Moreover, SOX9 can in turn regulate several pathways, such as Wnt (32), BMI1 (17), PI3K/Akt (21, 33) . Due to the important role of these signaling pathways in maintaining the stemness of glioma stem cells and the modulation of their chemoresistance, we hypothesized that SOX9 may also play an important role in the regulation of drug resistance in glioma. TMZ is currently the most efficient chemotherapy for GBM. Indeed, TMZ combined-radiotherapy treatment has been shown to extend the overall survival rate of patients from approximately 3 to 12% at 4 years compared to treatment with radiotherapy alone (34) . TMZ inhibits glioma cell proliferation and migration, and promotes apoptosis (35) . The expression levels of SOX9, CA9 and p-AKT are closely related to the proliferation, migration and apoptosis of various tumors (36) (37) (38) . In this study, we found that TMZ alone can effectively inhibited the expression of SOX9, CA9 and p-AKT (Figs. 8A-D and 9A-D) . It has been demonstrated that TMZ enhances the effects of radiotherapy in a randomized phase III study (34) . However, the damage to glioma cells induced by TMZ can be repaired by O 6 -methylguanine-DNA methyltransferase (MGMT), thus inducing treatment resistance, while the methylation of the MGMT promoter leads to an increase in TMZ sensitivity (39) . Of note, the U251 and U87 glioma cell lines used in our experiments exhibited MGMT promoter hypermethylation status (40) . The findings of this study revealed that the glioma cells exhibited high levels of SOX9 expression, and were less sensitive to TMZ treatment compared to the cells in which SOX9 was silenced. This increase in sensitivity was significant, demonstrating the key role of SOX9 in TMZ sensitivity. Given that SOX9 can be postulated to be one of the key term responsible for resistance to current GBM chemotherapy. Therefore, targeting the activity of SOX9 may provide a novel and promising therapeutic strategy for glioma.
A previous in vitro study examined the role of SOX9 in the apoptosis of human glioma cells (20) . However, the mechanism of SOX9-mediated TMZ-induced cell death has not yet been adequately understood. As is known, apoptosis is regulated by several protein families, including the upstream BCL-2 family (e.g., the anti-apoptotic BCL-2 and pro-apoptotic BAX) and the downstream caspase family (e.g., caspase-3) (41, 42) . Previous studies have demonstrated that treatment with TMZ alters the expression of pro-apoptotic BAX and anti-apoptotic BCL-2, which are involved in the mitochondrial pathway of apoptosis (43, 44) . It has been demonstrated that the knockdown of SOX9 suppresses cell growth in vitro by affecting the level of apoptosis-related molecules, including the expression of BCL-2 and BAX (45) . Thus, in this study, we examined the levels of Bax and Bcl-2 protein expression in U251 and U87 cells in which SOX9 was knocked down following treatmet with TMZ. The results demonstrated a significant increase in BAX expression and a decrease in BCL-2 expression, in the cells in which SOX9 was knocked down compared to the normal glioma cells, in response to TMZ treatment. This indicated an efficient and promoting effect of SOX9 knockdown on the TMZ-mediated regulation of the BAX/BCL-2 ratio.
In the present study, we found that genomes regulat ing cell proliferation and cell cycle progression, such as AHSA1 (46) , EMP1 (47), ID4 (48) and PDGFRA (49) (shown in Table I ), were markedly altered in the cells in which SOX9 was knocked down. The results also revealed that the downregulation of SOX9 suppressed the growth of glioma cells through the CA9-AKT pathway. Thus, a close association was established between SOX9 and CA9, which was also demonstrated by a PPI network. It has been shown that this regulation occurs at the post-transcriptional level and that there is a feedback loop between the two. The proteoglycan domain of CA9 has previously been linked to negative regulation of cell adhesion through the modulation of β-catenin and E-cadherin interactions (50) , whereas the intracellular domain has been shown to contribute to AKT activation (51) . CA9 knockdown has shown to reduce the growth rate of tumor xenografts, as reported in two recent studies (37, 52) . In this study, we identified that SOX9 and CA9 expression were linked together in glioma cells and that the oncogenic activity of SOX9 is at least partially mediated by the latter. Moreover, the decreased levels of CA9 observed in the U251 and U87 cells in which SOX9 was knocked down suggest that SOX9 may be involved in the regulation of glioma.
In an effort to identify the molecules that may efficiently inhibit the expression of SOX9 (direct or indirectly), we found that, in the U251 and U87 glioma cells, the CA9 inhibitor significantly decreased SOX9 expression along with the subsequent cascade of AKT signaling, demonstrating that the pharmacological silencing of SOX9 is feasible using inhibitors of these signaling pathways. Furthermore, a significant alteration in the apoptosis-associated molecules, namely BCL-2 downregulation and BAX upregulation, was also observed in these glioma cells in which CA9 was inhibited. It is vital to note that PI3K pathways are aberrantly active in a high percentage of glioblastomas (53) , which may indicate that their action may be modulated through CA9 and SOX9.
An increasing amount of evidence indicates that combining drugs with chemotherapeutic agents is a more effective therapeutic option in cancer. The findings of the present study identified that the concomitant treatment with a CA9 inhibitor (U-104) and TMZ led to a further decrease in AKT phosphorylation, the downregulation of BCL-2 and upregulation of BAX levels, all of which were significant enough to exert a greater cytotoxic effect on the glioma cells, compared to the cells treated with TMZ alone. This suggests that the addition of U-104 to TMZ treatment may potentially enhance the efficacy of TMZ therapy against human glioma.
Currently, there is little information about the association between SOX9 and CA9 in the regulation of glioma drug resistance. Of note, the results of this study confirm the association between them. The results of this study, together with prior evidence, demonstrate that the assessment of the activity of SOX9/CA9 may be a valuable prognostic and predictive marker in glioma.
Although there are many controversies about the U87 MG cell line, we ensure that the aforementioned misidentification issue of the U87MG cell line from ATCC is unlikely to affect the outcomes of our study. The analysis by Allen et al indicated that the U87MG ATCC cell line is likely to be derived from another patient with glioma (54) . That is the reason why it differs from the U87 cell line established by Uppsala University. It has been reported that the U87 MG ATCC line is of central nervous system origin, although its source is unknown (54) . Recently, the U87MG cell line from ATCC has still been used in studies on glioma (55) (56) (57) . In future studies, we will replace the U87MG cell line with other classical cell lines that have been validated in order to further refine our experimental results.
